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FOREWORD

The research reported here was accomplhished by the “eam Performance Technical Area,
Organizations and Systems Research Laboratory of the U.S Army Research Institute for the
Behavioral and Social Sciences. This effort was accomplished under the Human Performance
Capatnlity Work Unit Area within the Army Research institute (ARI), which has as its primary
objective the improvement of performance in Army monitor jobs, with special emphasis on
developing and testing new work methods. The entiie work unit area is responsive to objectives
ot Army Project 2Q162106A723, "Human Performance in Military Systems,” FY 1475 Work
Program, Further studies in this area are being accomplished under the Organizational
Development Work Unit Area.

The complex weapons and surveillance systems of the inodern Army have created a
relatively new series of jobs requiring operators to monitor instrument panels, radarscopes,
communication nets, and other types of detection apparatus. The Human Performance
Capability Work Unit Area deals with the many personal, environmental, aad situational
variables affecting human performance in the detection and analysis of a broad variety of
signals. An important segment of the research s devoted to work environment factors and
communication analysis and processing. The present Research Report evai. tes an experimental
semi-agutomated system in comparison with the standard procedure ‘t jyugh a survey of

operating personnel, .
/.//f'/"rfr £ 0

. UHLANER
~Technical Director



COMPARATIVE WORK ENVIRONMENT PERCEPTIONS OF OPERATING PER-
SONNEL WITHIN EXPERIMENTAL STANDARD COMMUNICATION SYSTEMS

BRIEF

Requirement

As part of a comprehensive research program to optimize the work environment in field
communication systems, 10 evaluate an expenimental semi-automated system in comparison with
the current standard system.,

Procedure.

During a Hmonth overseas performance evaluation of the experimental system in 1970-71,
scanners 1n the system and operators and transcribers in the standard system completed two
auestionnaires, one dealing with past traimung and experience related to communications and the
other with individual perceptions of jobs in the systems,: Personne! 1 the experimental system
answered in relation to 1t and the job in the standard system in which they had previously
worked, Responses were analyzed with special reference to acceptability of the equipment and
working aids, adequacy of job assistance and performance feedback, supervisor/subordinate and
peer/peer interaction, and the individual’s perception of Kis role in the system

Findings.

Equipment and related work procedures of the experimental system were considerably
improved over those of the standard processing system.

Neither system provided adequate procedures for man-man interaction

There was insutficient feedback on performance and practically no positive recognition of
work well done

There was insufficient guidance and job assistance from the system regarding ways of
improving performence. In fact, personne! in hoth systems reported peer contact--not supervisor
personnel--as the major source of job information and technical assistance.

There was hittle understanding among many personnel of the importance of their work role
to the overall success of the communication processing system and the mission concerned.

Working awds, as distinquished from the electronic equipment, were generally unsatisfactory.
The scanners indica.ed that the new system offered no improvement over the standard system
in this respect, ard several of them rated the new aids inferior to the old.

Personnel reported that they were able to perform for longer periods of tim? with no
noticeable fatigue in the experimental system than in the standard system. Hov.cver, they also
noted that their performance was at a lowered level of proficiency after the first two hours.

-



Uuttizavion of Findings

The tesearch has provided leads for improving the motvation of individuals in the system
through improved utilization ot feedback information and the evaluation of such feedback in

terms of system productivity

In addition 1o providing immediate recominendations for system improvement, AR| has
expanded its work environment research to other major fixed plant processing systems,
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COMPARATIVE WORK ENVIRONMENT PERCEPTIONS OF Ci ERATING PERSONNEL
WITHIN EXPERIMENTAL AND STANDARD COMMUNICATION SYSTEMS

An increaced volume of communication to be processed led the Army
to develop an experimental semi-computerized information processing system
for both tixed plant and future tactical operations,

Iraditionally, the efficiency of a military system has been evaluated
solelv in terms of the quality of the electronic equipment and ease of
perat ion at the man-machine interface. Human factors in the work envi-
ronment, which have an important influence on operator productivity and
satistaction, have gone unmeasured. Deficiencies in the work environment
can cause even the most sophisticated electronic system to operate below
the desired level of efficiency. For example, if men operating the
system are not informed as to how important their individual job perfor-
mance is to the success of the entire system they are not likely to do
their best, an< they may even fail to keep their performance at an
adequate level. As a result, t_tal system performance may fail to meet
ission requirements., The total success of any system can be ascertained
nly when the effects of work environmeat factors relevant to the perfor-
ance of the men in the system have been measured and taken into account.

With the sliift to a Modern Volunteer Army and the need to retain
highly skilled enlisted personnel in the Army's communication systems,
problems of the work envirconment become crucial. These problems can
be resolved only by an effective research program which identifies and
takes into consideration important work environment factors such as
feedback and other interpersonal communication.

Recognizing that the efficiency of any such system is a joint func-
tion of the performance of the equipment and of the personnel operating
the equipment, Army elements requested ARl scientists to participate
in evaluating work environment factors influencing human performance.
Three major sets of work environment factors were investigated: 1) man-
machine interface--system equipment as used by personnel, £) man-man
interface--performance feedback, job assistance, and supervisor-subor-
dinate and peer-peer interactions, 7 work procedures, working aids,

and job fatigue.

The erperimental system underwent overseas performance evaluation
during the months September 1770 to February 1571. In the present
report, the adequacy of the work environment, as perceived by men
operating the system, is assessed. The research represents the first
phase in the ARI program whose ultimate goal is to optimize the work
environment of field communication systems. The experimental system
was compared to the standard communication system. The focus was on
how the men in the system perceive the work environment in which they
perform their function. Related industrial research has clearly
demonstrated that such perception directly influences worker productivity
and job satisfaction.



The collection of information of field communications personnel
perceptions served to pinpoint problems of work environment and enabled
ARI researchers to devise ways in which some immediate improvements
could be made in the system.

PROCEDURE

Personnel perceptions were obtained for various aspects of the man-
machine interface, the man-man interface, and other vork environment
factors in two first-echelon communication processing systems. One
system was the current standard operating system at an overseas station;
the other system was an experimental semi-computerized one recently
developed.

Seventy-six voice processors participated in the evaluation=--17
scanners in the experimental system and 40 operators and 23 transcribers
assigned to the standard system. The scanner job integrates into one
position certain job functions of the two standard system jobs.

Personnel in both systems completed a biographical data questionnaire
on their related training and experience and a job information questionnaire
on one or more of three jobs in which they had prior experience. Thus,
the 7¢ subjects completed 104 questionnaires--°- from operators, 3% from
transcribers, and 13 from scanners. The biographical data blank was
designed to collect information on all joh-related training, either
military or civilian, and any job-related experience since entering the
military. 1In total, €4 items of biographical information were collected
for each enlisted man. The job information questionnaire dealt with
worker perceptions of 1) the man-machine interface, 2) the man-man interface,
that is, the procedures for supervisor-subordinate and peer-peer interaction,

and ?) other work environment factors.

Communication personnel evaluated the man-machine interface along
four dimensions: 1) acceptability of equipment, 2) frequency of use of
a given piece of equipment, ?) ease of operation, and 4) importance of
each to the total job,

Work procedures were evaluated for both the man-machine and the
man-man interface. Questions directly concerning the man-man interface
and other work-environment factors of the system concentrated on 1) use-
fulness of the job working aids, 2) adequacy of performance feedback and
job assistance information within the system, %) degree of job fatigue
experienced, 4) adequacy of superior interaction with subordinates and
interactions with peers, 5) importance of formal and informal trairing
to job success, and €) the ind’vidual's understanding of the contributions
his work role makes to total system output,



FINDINGS

Man-Machiine Intertace

The equipment component of the man-machine interface for both systems
was rated acceptable and easy to operate by the majority of personnel.
Approximately 07 of the operator equipment and 7' of the transcriber
equipment in the standard system was rated as acceptable as compared with
7 of the equipment in th2 experimental system, Only the CR1 keyboard
and tape recorder knee switch in the experimental system received some-
what unsatisfactory ratings,

Work Procedures, Working Aids and .Job Fatigue. Work-procedure ratings
indicate substantial improvement for the system in comparison to standard
svsten procedures., All scanners rated the overall experimental work
procedures as an improvement over the standard system. Approximately
three-fourths of the standard system operators and transcribers were
dissatisfied with che overall standard system work procedures while ~-aly
"7 of experimental personnel reported dissatisfaction., However, a
detailed analysis of individual work-procedure ratings showed improvement
mly in equipment related procedures and not in the man-man (subordinate/
superior cummunication procedures. 1In fact, the level of satisfaction
of new system operators with peer interactions was slightly below the
level of standard system operators.

For the present investigation, working aids were defined as any
instruments provided to aid the worker in performing the human functions
required by his job--a dictionary, for example. The working aids avail-
able in both systems were juduged unsatisfactory by at least one-half the
operating personnel in both systems. Further, the majority of scanners
rated the experimental working aids as no better than those of the
standard system. In fact, 1°7 of the scanners believed the experimental
workinz aids were actually less effective than those available in the
standard system,

Fatigue data revealed that almost all experimental system scanners
felt that they could operate with no noticeable fatigue for longer periods
of time than standard system personnel. While (7 of the operators and

f the transcribers reported fatigue within the first four hours of
operation, only -7 of the scanners reported noticing fatigue in the same
period.

iowever, a surprising /4”7 of the scanners, compared to 147 of the
operators and 7 7 of the transcribers in the standard system, believed
that within the first two hours of operation there was a loss in their
ability to perform their job with peak efficiency. When questioned,
the scanners were unable to pinpoint the source of this unexpected
fatigue, although they did report the equipment, per se, not to be the
source of the difficulty, The exact cause of this loss in performance
capabhility can be determined only by exhaustive experimentation.




Man-Man Interface

While general improvements were noted in the man-machine interface
of the experimental system and its equipment-related work procedures,
no similar improvements were reported for the man-man interactions and
related work-environment factors.

Pertormance Feedback. A large percentage of personnel in both systems
reported dissatisfaction wizh the level of performance feedback. S3eventy-
five percent of the standard system operators, ' of the standard system
transcribers and 07 of the experimental scanners perceived a need for
increased information regarding the quality of their performance. The
major source of performance teedback in both systems was reported to
be peers, not superiors. When these data were considered in relation
to experience and formal training, it was evident that in the standard
svstem the inexperienced operators of lower rank believed that they
recelved less information regarding their performance than any other
personnel element,

Similar high percentages of personnel in both systems repcrted a
lack of positive feedback from their superiors for good performance. Of
the experimental scanners, 7~ stated they received no praise for good
pertormance; '0° of the standard system operators and 77 of the tran-
scribers made the same report. Much of the limited feedback given by
superiors in both systems was for unsatisfactory job performance.

Job Assistance. Personnel iu both systems reported need for greater
assistance in performing their jobs. Forth-six percent of the standard
system operators, -7 of its transcribers, and 42" of the new system
scanners .eported that they seldom received job assistance information
from the direct user of their product (the analyst). At least 75 of
the personnel in eech system believed such information would benefit the
quality of their performance. At present, the overwhelmingly major
source cof job assistance information reportedly comes from peers and
not from superiors. In fact, only two of the 1% new system scanners
and one standard system transcriber reported receiving any job assistance

from a superior.

Personnel also believed that the major source of assistance in acquir-
ing the technical skill necessary to perform their jobs was interaction
with peers rather than formal job training, or training at Army or
Department of Defense service schools. Although 7 of the scanners
felt less need for peer contact in the experimental system than in the
standard system, 4C7 of them believed more contact with their fellow
workers would benefit their job performance. Similar percentages of
standard system personnel believed more peer contact would benefit
their performance.

- 4 =



Perceived Importance of Work Role. Perceptions of job importance
can inliuvence the worker's productivity and morale. ‘The majority of
personnel in the standard svstem did not perceive their work roles to
be important to the success of the total system. DPercentages were /¢’
of the operators and " of the transcribers. In contrast, only 177 of
the experinmental system scanners bhelieved their job to be unimportant.
less experienced oper-itors perceited their jobs to be less important
for the success of the mission thdn did operators with more training
and experience.

Many men in both svstems believed that their superiors did not
recosnize the importance of the subordinate's role in the total system.
In the standard system, 4’ of the operators and = of the transcribers
believed that their superiors did not recognize the importance of the

“

subordinate's role, The correspending figure for the scanners was ~ 7.

SUMMARY OF FINDINGS

The equipment interface of the experimental system and its related
procedures were perceived by personnel working in the system to be a
zeneral improvement over the standard system., However, sisnificant
improvements were preceived to have been mide only in the man-machine
intertface and equipment. In general, no similar improvements were
perceived for the man-man interface and related work-environment factors.
ersonnel in the new experimental system were not more satisfied with
their jobs than perscnnel in the standard system. In this connection,
standard system personnel indicated u¢reater satisfaction with the equip-
ent and the man-machine interface than had been expected. Personnel in
bothr svstems reported hich levels of dissatisfaction with several aspects
f the human work environment.

teither system provided adequate procedures for man-man interaction.

There was insufficient feedback on performance and practically no
positive recognition of work well douce,

There was insufficient guidance and job assistance from the system
rezarding ways of improvinz performance. In fact, personnel in both
systems reported peer contact--not supervisor personnel--as the major
source of job information and technical assistance.

There was little understandini;; among many personnel of the importance
of their work role to the overall success of the communication processing
system and the mission.

Wworking aids, as distinguished from the electronic equipment, were
renerally unsatisfactory. The scanners indicated that the new system
offered no improvement over the standard system in this respect, anc
several of them rated the new aids inferior to the old.



The experimental svstem personnel reported that they were able to
pertorm tor longer periods of time with no noticeable fatigue in the
new svstem than in the standard system. iHowever, they also noted that
their pertormance dropped to a lower level of protficiency after the first
two hours.,

IPLICATIONS OF FINDINGS

The dissatistaction reported by experimental systen scanners is the
more sieniticant in licht of the attention paid to their work activities
by everyone connected with the system. The scanners were certainly aware
of this attention, as shown by the fact that only 17 reported that their
work role was not important as compared with = ot the standard system
operator personnel. Previous research ' indicates that such attention
has a positive effect on job attitudes and performance (this pusitive
effect {s known as the Hawthorne e.fect .

It the Hawthorne e!lfect was operating in the present experiment, then
tuture attitudes may De expected to be more negative as the focused atten-
tion diminishes. As a lonsenuvence, some of the perceived gains in perfor-
mance may be lost ove a period of time as a function of deterioration in
perator job attitud: s.

The data raise several research questions which will require answering
petfore these !indings can be directly applied to the operational station
and future tactical work environments. First, the relationship between
the perceptions »f the worker and objective performance data must be
determined. Second, various aspects of the external work environment and
internal components of the employee's job itself must be analyzed for
their relative influence upon job satistaction and productivity. Only
with this inforiation can the work environment be effectively redesigned
for optimum human pertformance.

With the development of the all-volunteer military concept and the
for retention by the Army of highly trained and skilled enlisted
personnel, zreater attention must be placed upon the man-man interactions
and the other work-environment factors in new svstems. These areas may
ake the critical difference in a soldier's decision whether to remain

in the Army or to return to civilian life. Moreover, the influence of
the —an-machine intertace and related equipment factors on total systen
effectiveness may be reaching a point of diminishing returns, and the
createst remaining pay-of!f for svstem optimization may enmerge from the

study of human worke-environ-ent factors.

Several immediate changes have Heen proposed and instituted in order
to alleviate to a desree the undesirible work-environ»ent conditions
reported in both the experimental and the standard systems.

[3] 1

' Roethlisberger, . 1. and /. '. Dickson. Management and the Worker.
Cambridge: iHarvard University Press, 7 .,
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OF THE EXPERIMENTAL SYSTEM
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DATA COLLECTION AND DETAILED RESULTS OF ANALYSIS FOR EVALUATION OF
THE EXPERIMENTAL SYSTEM

TESTING PROCEDURE AND MATERIALS

in both svstems completed a Bioeraphical Experience-Training
Job Information Questionnaire (Appendix) for each of
thev had prior evperience. Jobs evaluated were the
the standard svstem and the analo-

Personnel
Questionnaire and a
three jobs in whic!
werator and transcriber positions ot

cous scanner position in the experimental systen.

were completed during the

These selt=adrministered questionnaire
Personnel were then inter-

nermal working hours ot the participants.
viewed by ARI scientists and any anbiguous questionnaire replies vere

claritied,

The Biographical Experience-Training Questionnae

Sivty=-tour i{tems ot intformation about training and experience were
collected trom each processor through the self-administered questjonnaire.
uestions centered upon previously military and civilian training and
Since prior experience and traininz may influence job perrep-

experience.
t biseraphical data were chosen {or correla-

tions, the tollewing items
tional analwvsis:

RARK: SP4; SP7; SPT; other.
TIME 1N MOS: 7 wvear or less: '-" vears; mrore than years.

IME AT STATION: - months or less; ‘=Y months; 1-0 vears; more

than years.
RIMARY DUTY: Scanning; transcription: gistinz; analysis a.d reporting.

ANNING ENPERIENCE: none:; 7 months or less; 7=/ months; (=17 months;

more than year.

[RANSCRIPTION ENPERIENCE: none; 7 months or less: ‘- months;
+ =77 months; more than ! year.
ISTING EXPERIENCE: none; months or less; “=/ months; (=17 months;
more than 7 year.
ANALYSIS AND REPORTING EXPERIENCE: none; © months or less; 7=/ months;
=17 months; more than 1 vear.

ATTENDANCE AT THE FOLLOWING TRATNING COURSES: Department of Defense
‘Dol) Aural Comprehension, Extended Course,
Advanced Course; Army Service School Cormon-
Block, Army Service School Target Block, Army
Service School Add-(m Course.

YEARS OF FORMAL LANGUAGE TRAINING (OTHER THAN DoD): none; years or
less; more than [ years.

Preceding page blank



The Job Intormation Questionnaire

The Job Information Questionnaire (J1Q) was divided into two major
sections, Section one dealt with the degree of worker satisfaction with
various equipment items in the man-machine interface of the twc systems.
Each plece of equipment used in the standard system operator and trans-
criber positions and in the experimental scammer position was evaluated
along tour separate dimensions using five-point scales. The dimensions
and scales utilived were as tollows:

ACCEPTABILITY :

Completely Completely
Acceptable Acceptable Average I'nacceptable I'nacceptable

FREQUENCY OF USE:
Alwavs Often Occasionally Seldom Never
IMPORTANCE :

Very Above Below
Important Averacge Averace Average Unimportant

EASE OF OPERATION:

Fairly Fairly
Easy Easy Standard Difficult Difficult

Section two of the Job [nformation Questionnaire dealt with work
procedures, the man-man intertace, and other work-environment factors.
Desree ot worker satisfaction was obtained for both the vverall work
procedures, man-machine, and man-man procedures. A five-point scale
ranging from Completely Satisfactory to Completely l'nsatisfactory was
utilized.

For the man-man in*tertace and other work-environment information,
individual five-point scales were adapted to the particular information
desired. In these areas, questions centered upon 1 utility of working
aids, adequacy of pertcormance feedback and job aid informationm,
desree of job tatigue, ¢ satisfaction with superior-subordinate and peer
interactions, perceivecd [mportance of formal training to job success,
and - u lerst.ndinig of job role for system success., In addition, the
110 askew sc-iners tor a comparison of certain procedures and work
environment factors in the two systems., A sample copy of the Job Infor-
mation Que-.tionnaire is provided as tue Appendix.



Data Analysis

A total ot lob Intormation Questionnaires were completed for the
standard svstern vperator position, ‘° questionnaires for the transcriber
position, and questionnaires for the experimental system scanner
positions A nunber ot the 7+ subjects had experience i{n more than one
position and completed more than one questionnaire. Because of the small
nusber of personnel operating the experimental system, statistical analy-
sis was limited to percentace comparisons between systems. Pearcon
correlation coetticients betueea training-experience data and JIQ
responses were limited to the operator and transcriber positions of

the standard svstem,

RESULTS

Man Macne interfgee

Thirtv-tour pieces o!f operator apparatus, °. pleces of transcriber
ipparatus, and - pieces o1 experimental system cquipment were evaluated
by personnel. lPach ot these equipment items was rated in terms of its
icceptability, trequency of use, ease of operation, and importance.

For the standard system operator position, 77 of the 74 pieces of
ipparatus were rated as acceptable by at least ~°7 of the operators,
mlyv the earphiones, intercon, and microphone were rated as unacceptahble
by more than " of the operators. Table ° shows the ratings for these
ftems on all tour d .ensions, For the transcriber position, 15 of the

pieces of apparatus were rated as acceptable by at least -5 of the
personnel. Lxceptions were the earphones, typewriter, recorder foot-
pedal, millpaper, and speed control switch ‘Table 2 .

inetveone pleces ot experirental system apparatus were evaluated.
vinetvesix percent of this equipment was rated as acceptable and easy to
se by all the scanners. mlv the CRT kevboard and the recorder knee
switch were rated unacceptable by more than 57 of the scanners /Table 7.
t these two pieces of equipment, only the CRT seems critical for inclu-
ion in the 1inal system, since alternative apparatus can be utilized to
pertorm the functions of the knee switch,

}



Table

RESPONSES OF STANDARD SYSTEM OPERATORS
ON EQUIPMENT 1TEMS CONSIDERED UNACCEPTABLE

PERCENT RESPONDING

Equipment ltem I'nacceptable Difficult Freq. Use Important
Yarphones S g, 7§ /.
Intercom 7 #¥ 104 21%
“icrophone 47 i 5 %%

Table
RESPONSES OF STANDARD SYSTEM TRARSCR IBERS
ON EQUIPHMENT ITEMS CONSIDERED UNACCEPTABLE
PERCENT RESPORDTNC

Equipment Ttem 'nacceptable Difficult Freq. Use Important
Farphones "% { i1 )T
Yootpedal 4% 61 ey £ %
“illpaper 61 i 1 ut
lvpewriter 47 1 19
Speed Control Switch it a Q14

Table
RESPONSES OF EXPERIMENTAL SYSTEM SCANNLERS
O EQUIPMENT ITEMS CONSIDERED UNACCE PTABLE
PERCENT RESPONDING

Fouipment [tem I'nacceptable Iifficult Freq. Use Important
Fnee Switch by ! - 16% 47
CRT ¥eyboard 154 % 100% 100%




work Procedures. Work procedure ratings indicated that the experimental
svstem was a substantizl improvement over the standard system 'Table 4.

All scanners rated the overall new work procedures an improvement uvver

the standard system. However, a detailed analysis ot individual ratings
showed that the ijmprovement reported tor the experimental system was

only in equipment-related procedures and not in the man-man interface

aspect of the work procedures. In fact, the level ot satisfaction of
experirental svstem scanners with peer interactions was slightly below

the level of standard svstem operators,

Working Aids. Sixty-seven percent of the standard system operators,
of its transcribers, and ‘+ " of the scanners were dissatisfied with

the available workineg aids. ible shows an evaluation by the scanners

f the experimental working aids compared to the standard aids. o

substantial improvement is indicated. In fact, ot the scanners

rate the quality of the experirental vorking aids below those of the

standard svstem.

Job Fatisue. Scanners perceived that they could operate in the new
system for considerable loncer periods of time without first noticeahle
taticue than did standard svetem personnel. As can be seen in Table ¢,
only 7 of the scanners reported fativue in the first four hours ot duty,
whereas " of the standard svstem operators and - .7 of the transcribers
reported fatisue in the same period of time. In contrast, 47 of the
scanners indicated a decrease in peak work capability within the first
two hours of operation, while only ° of the standard svstem operators
and ‘ of the transcribers reported similar feelinzs. 7These data will

be found in Table v The source of this fatigue was not determined in
this study,

Since tfaticue levels mav be related to work schedule, personnel were
ved to indicate their preference !for fixed or rotating shifts. If
tuey chose a fixed shift schedule, they were asked to indicate their

preference !or the day, evening, or midnight shift. As shown in Table -,
the «sreat majority of personnel in both syvstems preterred a fixed shift
schedule. irthermore, these work schedule preterences seem to conform

losely with the production needs of the operating station.

tran Man Interface

‘erformance ‘cedback and Job Assistance Information. Table * shows
that a larve percentace of personnel in both systems reported dissatis-
faction with the level of performance feedback. 1In addition, *7 of
the scanners believed performance feedback levels in the new system had
not improved over standard system conditions and " reported that they
received no feedhack at all trom the system. 0Of the feedback which was

received (rorm superiors, only a small percentage was for good work,




Table 4

COMPARATIVE WORK PROCEDURE RATINGS
FOR STANDARD AND EXPERIMENTAL SYSTEMS

PERCENT RESPONDING UNSATISFACTORY

Standard Systemn Experimental System
Procedures Transcriber Job (N=47% Scanner Position (N=17
Receiving Message 3% F
Auditing Message 404 )%
Writing Message bl )i
Sendinz “essaze 204 1
Contacting Superior 507 35
Contacting Peers 15% 3,

Table

EVALUATION OF EXPERIMENTAL SYSTEM WORKING AIDS
COMPARED TO STALDARD SYSTEM AIDS

Experimental Working Aids Rated Scanners Responding
Superior .
“o Improvement e/
Inferior 15%
Table ¢

FIRST NOTICEABLE JOB FATIGUE

STANDARD SYSTEM EXPERTMENTAL SYSTEM
Hours on duty Operator Transcriber Scanner
O-2 477 ) %
Zad r’.r” 77. o :,"
;_r 1;44 o1e: 4 1"“
T 141 1’\0;'4 { r‘




Table

PERCEIVED CONTINUOUS WORK CAPABILITY

STANDARD SYSTEM EXPERIMENTAL SYSTEM
Hours on duty Operator  Transcriber Scanner
- 1% 2C% £47
5 ‘, . o e f«
- ' Y N Cint
- 4 16% af
Table

PREFERRED WORK SCHEDULES

STANDARD SYSTEM EXPERIMENTAL SYSTEM
Operator Transcriber Scanner
Fixed: ;1% S 4% oy
Day ; 77 &4 2057
Eve 4 27 23%
Mid: 1:4 1';" :‘:zn’
ROTATING i [ ] 154
Table &

REPORTED PERSONNEL SATISFACTION WITH
PERFORMAIICE FEEDBACK

STANDARD SYSTEM EXPERIMENTAL SYSTEM
Operator Job Transcriber Job Scanner Job
(t=s (N=37) (N=13)
Unsatisfactory Feedback
on Performance 5% 2y 507,

.o Praise for Good
'\.Jork i (oI ,\l-l'x




Pearson correlation coefficients of these feedback data with training
and experience variables indicated that the inexperienced, lower ranked
operators of the standard system believed that they received the least
information on their performance (Pearson r between experience and desire
for performance information was -.72, p « .0 ; Pearson r between military
rank and desire for performance information was -. p ).

Personne! in both systems reported a need for greater amounts of
information in order to perform their jcbs satisfactorily. Similar high
percentaues of personnel in both the new and old systems reported that
they seldom or never received any job assistance from the direct user
of their product /the analyst . The scanners reported even less job
assistance from the analyst than did the transcribers of the standard
system Tauble 10, In addition, 7°7 of the standard system operators,

of its transcribers, and 7 of tte scanners felt that more zuidance
would have benefited their perforiance.

Peer contact was per:eived by personnel in hoth systems as the major
sourre of job aid inforiation and technical assistance. As shown in
Table 11, personnel in both systems equally perceived the major source
of job assistance to be peers and not superiors. Table indicates
that personnel in both systems also believed that the major source of
technical skill necessary to perform their jobs was interactions with
peers, and not formal job or service school training. Peer contact
appears to be a necessary factor for successful job perfoimance in either
system. In addition, 17 of the standard system operators, "7 of the
transcribers, and ~77 cf the scanners reported at least occasional contact
of peers for job assistance during each woriing day. Although ~97 of
the scanners reported less need for peer assistance in operating the
experimental system thar in the standard system, 4" of these men
believed that additional peer contact would further benefi:. their per-
formance. In the standard systems 4.7 of the operators and ) of the
transcribers desired more peer contact.

Perceived Importance of Work Role. Less than half the personnel in
the standard system perceived their job as important to the success of
the mission. In contrast, as shown in Table 17, “°7 of the new system
personnel believed their job to be important. Furthermore, only *(7 of
the standard system operators and 457 of its transcribers believed that
their superiors who were removed from the field site realized the impor-
tance of the subordinates' jobs. Surprisingly, only (7 of the experimental
system personnel believed that their superiors were cognizant of the
i~portance of the scanner role in the success of the missior. The above
experimental system data must be interpreted with great care since it is
highly possible that the Hawthorne effect was operating at the time of

data collection.




Table ")

PERSONNEL RATINGS FOR DEGREE OF JOB ASSISTANCE
INFORMATION RECETIVED FROM ANALYST

STANDARD SYSTEM EXPERIMENTAL SYSTEM
Operator Job Transcriber Job Scanner Job
Seldom/Never: 45% 559 429,
Occasional: 40% 427 5%
Frequent: 144 25% 334,
Table 11
MAJOR SOURCE OF JOB ASSISTANCE INFORMATION
STANDARD SYSTEM EXPERIMENTAL SYSTEM
Operator Job Transcriber Job Scanner Job
Peers: FrT O7% s5%,
Trick Chief: 1 e 7.5
Supervisor: 137, 7.5
Table 12
MAJOR SOURCE OF PERCEIVED TECHNICAL JOB SKILL
STANDARD SYSTEM EXPERIMENTAL SYSTEM
Operator Transcriber Scanner

Peers: 50% 7% 45%
On-the-job training: oo, 0% o,
Service school: 24% 2% 11%
DoD school: o7 11% 11%
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Table 1°

PERCEIVED DEGREE OF JOB IMPORTANCE

STANDARD SYSTEM EXPERIMENTAL SYSTEM
Operator Transcriber Scanner
Important: 24% 447 5
Mogderately Important: 437 507 o 5
Unimportant: 35 1% [+

THE RELATIONSHIP OF TRAINING AND EXPERIENCE TO JOB INFORMATION
QUESTIONNAIRE RESPONSES

Ten items of training and experience information, described previously,
were intercorrelated with responses to all items of the Job Information
Questionnaire for the standard system operator and transcriber. The
limited number of meaningful correlatior,; found are described below.
Correlations were not computed for the experimental system because of
the limited number of operational personncl.

The Operator Position

Experience variable correlations for the operator position indicate
that the lower ranked operator was lecs satisfied with 1 the amount of
performance feedback /Pearson r = -,7°, p ~ .C , and the perceived
importance of his job to the success of the system (Pearson r = -,7(,

p - .07 . Furthermore, the less experienced the operator in his job,
the less job aid information he perceived that he received from the

3 il ~

system (Pearson r = =.72, p « .07 ).

For training variables, individuals who attended the DoD intermediate
course reported less dissatisfaction with the earphones /Pearson r = ,?0,
P -~ .2° . Those individuals who attended the DoD extended course indicated
less dissatisfaction with the procedures for auditing messages (Pearson
r=.%, p. .0%) ., Finally, those individuals who did not attend the
Army common block course felt their job to be significantly more important

to the success of the system's mission (Pearson r = -.7?%, p <« .01).



The Transcriber Position

The less experience the transcriber had the more dissatisfaction he
reported with the system's overall work procedures (Pearson r = ,7%4,
P < 09 . Inm addition, higher ranked transcribers reported receiving
significantly greater job assistance information (Pearson r = .4,
P « .01). Transcribers whose primary duty was gisting felt a signif-
icantly greater need for job assistance information from the analyst
than did other transcribers (Pearson r = .39, p ~ .05)., This finding
may becom¢ especially critical as new systems change from transcribing
to gisting procedures. As with the operator, feedback of all forms
seem to be most critically missing for the new and inexperienced
transcriber.

Personnel who attended the Army add-on course expressed greater
levels of satisfaction with the procedures for writing and sending gists
(Pearson r = .4, p«~ .0 and r = .45, p <« .05). These same people
reported that they asked for more advice from their peers (Pearson
r = -.44, p ~ .09) and that this contact benefited their performance

(Pearson r = =.47, p « .09).

- 10 -
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Preceding page blank



ARMY RESEARCH INSTITUTE FOR THE BEHAVIORAL AND SOCTAL SCIENCES
SYSTEM EVALUATION QUESTIONNAIRE

VAME : DATE :

RANK : SOCIAL SECURITY NUMBER:

POSITION TO BE EVALUATED (check one): SCANNER
OPERATOR
TRANSCRIBER

HOW MUCH EXPERIENCE IN POSITION TO BE EVALUATED (WEEKS, MONTHS OR
YEARS  ?

THIS STUDY IS DIRECTED TOWARD THE IMPROVEMENT OF THE OVERALL EFFICIENCY
OF THE FIRST ECHELON PROCESSING SYSTEM. YOUR JOB IS CRITICAL TO THE
SUCCESS OF THE PROCESSING SYSTEM. 1IN ORDER TO ADEQUATELY EVALUATE YOUR
POSTTION HONEST ANSWERS ARE REQUIRED TO THE QUESTIONS ASKED ON THE
FOLLOWING PACES.

THIS QUESTIONNAIRE 1S DIVIDED INTC TWO MAJOR SECTIONS. SECTION ONE 1S
CONCERNED WITH THE EFFICIENCY OF THE EQUIPMIINT AND THE PROCEDURES USED
BY YOU IN PERFORMING YOUR JOB. SECTION TWO IS CONCERNED WITH ADDITIONAL
HUMAN FACTORS WHICH MAY [NFLUENCE YOUR EFFICIENCY,

n



SLCTTON ONt

NSTRUCTTONS :

. 1IN THE FOLLOWING ITEMS YOU WILL BE ASKED TO EVALUATE THE FCUTPMENT
AND PROCEDURFS OF YOUR 108 ATONG FOUR DIMENSIONS, THESE ARE:
Ac fEASE YFOOPERATION:  THE EFFICTENCY AND ADAPTABILITY OF THE
FOUTPMENT AND PROCEDURES FOR THE JOB,
B. ACCEPTABILITY: IS THE EOUIPMENT OR PROCEDURE AS PR" FENTLY
CONFIGURED SAT ISFACTORY?
C. FRENUENCY OF USE: HOW OFTEN 1S THE 1TEM OF PROCEDURE USED
BY YOU IN PERFORMING YOUR JOB?
D, IMPORTANCE: HOW CRITICAL 1S THE FATLURE OF THE TTEM
OR PROCEDURE TO THE SUCCESSFUL PERFORMANCE
OF YOUR JOB?

YOU ARE TO RATE EACH ITEX OR PROCEDLRE ON THE FOUR DIMENSTONS (FASE
ACCEPTABILITY, FRENUENCY ., AND IMPORTANCE' BY CHECKING THE SCALE VALUE
(1 TO =) WHICH BEST REFLECTS YOUR OPINION.

BE SURE TO ANSWER EVERY ITEM,

4. CAREFULLY DELIBERATYE FACH ANSWER.

[F YOU WISH TO MAKE ANY ADDITIONAL REMARKS PLEASE DO SO IN THE COLUMN
SPECIFIED FOR REMARHS. PLEASE INDICATE BY NUMBER Th¥ 1TEM YOU ARE
RETVRRING TO IN YOUR REMARKS. IF ADDITIORAL SPACE 1S REOQUIRED YOU MAY
UtZ THE BACK OF THE PAGE.

FLEASE BE COMPLETELY HONEST AND THOUGHTFUL 1IN YOUR REPLIES,

THANK YOU VERY MUCH FOR YOUR COOPERATION
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PAGE ONF  SECTTON TWO

INSTRUCTTONS : PLEASE ANSWER PACH QUESTION COMPLETELY AXND ACCURATELY.

1. HIW SATISFACTORY ARI th FOLLOWING 1TTEMS WITHIN THE PRESENT SYSTEM? PLEASE CHECK

ATEMERD WHICH BF L] " WINION WITHIN EACH ITEM,
"WSAT ISFACTORY UNSATISFACTORY ¢ SATISFACTORY ' SATISFACTORY
cxtensive change some change 1{ttle change ' no change
required required required required
A rocodures for
Te(t NP RECEAPT

re TEs Q%

Titing gists

rocedures tor

e neg ®»

rocedures oz
dontect {nw pervisor

oG re LY
spracting tell

rranscribers/gisters |

i. Informmtion
rbout performance

verall worl
procedures




PAGE TWO  SECTION TWO

IN OPFRATING THE PRESENT SYSTEM FATIGUE FIRST BECOMES NOTTCEABLE IN:

CIRCLE ONE® a. less than one hour d. 4- hours
b. - hours ¢, =" hours
¢c. -4 hours

1S THERE ANY PIFCESS | 0F EQUIPRMENT WHICH IS MOST RESPONSIBLE FOR THE
FATIGUF?  (CIRCLE ONE a, ves b, no

1¥ YES . PLEASL LIST PILCE(S) HERF

T YOU COVLD DETERMINE YOUR OWN WORK SCHEDULE FOR MAXIMUM EFFICTIENCY HOW
WOULD YOU ANSWER THE FOLLOWING ITEMS?

a. How many continuous hours would vou transcribe/gist?

b, Wwhat time period would vou allow for recoverv?

¢. Wwhich would vou prefer to work? (Circle one (1 all days

2 all eves
{7 all mids
(4 rotating

. LIST THE WORK AIDS AVAILABLE TO YOU IN THE PRESENT SYSTEM, WHERE THEY ARE
LOCATED AND HOW OFTEN YOU USE THEM,

WORK A1D LOCAT 10N [IMES USED PER TRICK

i

IN GENERAL THE WORK AIDS 1IN THE PRESENT SYSTEM ARE: (CIRCLE ONE)
a. unsatisfactory b. satisfactory c. excellent

JUTCH WORK ATD 1S MOST TMPORTANT?  (PLEASE LIST)

- T -



HOW OFTEN PER TRICK DO YOU CONSULT YOUR FELLOW WORKERS FOR ADVICE?
CIRCLE ONE' ‘a)  never (d) frequently

!/

b seldom e verv frequently

(€ )ccasionally

WOULD MORE CONTACT WITH YOUR FELLOW WORKERS AID YOU IN PERFORMING YOUR
JOB? CIRCLE ONE a' ves (b) no

WOULD YOU DESTRE MORE DIRECT SUPERVISION?  (CIRCLE ONE
a ves b no

S [ OFTEN DOES THE ANALYST GIVE YOU INFORMATION RELATIVE TO YOUR
ASSTGEMENT? (CIRCLE OXE a  never (d frequently

b seldom ‘e) very frequently
¢ occasionally
T, WOULD MORE INFORMATION FROM THE ANALYST BE HELPFUL? {CIRCLE OKE)
(@) ves ‘b) no
13 HOW ARE YOU INFORMED OF THE ADEQUACY OF YOUR PERFORMANCE? (CIRCLE ONE)
‘a2’ Feedback from vour trick chief
‘b Feedback from vour supervisor

¢ Feedback from your fellow workers

‘d  other, please specify

-

WHEN HELP 1S REQUIRED WHO DO YOU CONSULT FIRST? (CIRCLE ONE)
‘a trick chief
b supervisor

G fellow workers

‘d  other, please specify

Tt. WHAT PERCENTAGE OF THE FEEDBACK ON YOUR PERFORMANCE IS FOR GOOD WORK?
PLEASE SIECTFY




T, FROM WHICH OF THE FOLLOWING DED YOU OBTAIN MOST OF THE THECHNICAL
INFORMAT ION NFCESSARY TO PERFORM YOUR JOB?  (CIRCLE ONE

! a Doh School d supervisor
b Service School ¢ fellow workers
c forma'! OTJF 1 other, please specify

1L WHICH PART OF YOUR FORMAL TRATNING I8 MOST iMPORTANT TO YOU NOW AS A
TRANSCRIBER/GISTER?  WHICH 18 LEAST IMPORTANT?  PLEASE STATE:

MOST TMPORTANT :

LEAST IMPORTANT :

1oL, DO YOU FEEL HIGHER ECHELONS REMOVED FROM THE STATION REALIZE THE
IMPORTANCE OF YOUR WORK? (CIRCLE ONE fal ves b no

T, HOW IMPORTANT DO YOU FEEL SUCCESSFUL PERFORMANCE OF YOUR JOB 15 TO THE
SYSTEM: ( CIRCLE O

a  verv important (d'  unimportant
b important ¢ very unimportant
S moderate

. WHAT IS THE MAJOR PRODUCT(S) OF THE PRESENT SYSTEM? PLEASE SPECIFY

1. WHO ARE THE MAJOR USERS OF THE PRESENT PRODUCTS? LIST IN ORDER OF USE,
PIEASE STECLFY HERE:




